Much of a worm's life involves food: either looking for it or consuming it. In the lab, Caenorhabditis elegans spends nearly all of its time grazing on bacterial lawns; if placed on a plate without bacteria, it moves around the plate, apparently searching for food. The hunt for food is not a completely random affair: worms can use a number of cues from the environment to direct them towards a place where food might be found.
to a change in oxygen levels must be very rapid. Until recently, little was known about the molecular mechanisms involved in sensing and responding to oxygen levels. But progress is being made: last year, Cheung et. al.
[6] reported that soluble guanylate cyclases have roles in the aggregation behavior of C. elegans, and Gray et. al. [7] reported that these signalling enzymes play a part in oxygen sensation. Soluble guanylate cyclases are logical suspects for molecules involved in oxygen sensing, because they contain a heme cofactor; heme proteins are known to play a role in aerotaxis of prokaryotes to preferred oxygen levels.
Gray et. al. [7] showed that C. elegans can detect variation in the ambient oxygen level: it prefers an oxygen level of 5-12%, and tries to avoid a higher or lower oxygen level. They tested a number of mutant strains and thereby showed that the tax-2 and tax-4 genes, which encode a sensory cGMPgated channel, are necessary for avoidance of high oxygen levels, as is the soluble guanylate cyclase encoded by the gcy-35 gene.
Avoiding high oxygen levels is thought to be important, because higher levels of oxygen can lead to increased oxidative damage. It is interesting to note that oxygen levels vary across a petri plate with a bacterial lawn: the levels of oxygen are lowest at the border of the lawn where bacteria are most dense [7] .
Gray et. al. Taken together, these studies emphasize the amazing abilities that C. elegans has to learn about, and to remember features of its environment that predict the presence of food, and to use those cues to move to areas where there is increased likelihood of finding food. Thus far, studies have shown that a single cue, such as a taste or smell, or the ambient temperature or oxygen level, can all be used as predictors of food. At this time experiments have only varied one of these cues at a time, in order to fully understand how the worm addresses the question 'Now, where was I?' we will need to understand whether, and if so how, these sensory inputs are integrated to form a memory that can guide behavior.
